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THE NICARAGUA RADIO MATHEMATICS EROJEd-T 

. / The. Institute for Mathematical Studies in the Social Sciences 
at Stanford University has been funded by the J\gency for Inter:national 
Development (AID), to 'investigate the" teaching of primary school 
matheii^tics by radio*^ the Technical Assistance Bureau of AID has in 
the past' supported Several investigations of the use oT instructional 
television in developing countries • It is now turning t'o radio as a 
potentially cheaper means of applying technology to the problems of 
providing mass primary education in countries too poor to expand the 
traditional school system; In 'funding the* Institute AID is hoping to 
learn more about the^use pf padio for instruction. 

^ The thrust of our' work if to imiirove -^the quali^ of instruction 
in the classroom, not *to r.Splace the teacher with a cheaper alternative* 
We are looking for ways toj/inprave the efficacy of radio as an 
instructional tool and we expect that if we are successful, others can 



-use -our work to deyelop^ lesions for rten-school populations, or in 

* > ■ ■ ' ; * . . < 

programs that replace teaoh^rs'^with classroom npnitors* * 

Our strong cOnce1:"n 4ith instructional efficacy i^ probably the 

' ■ ,r^ r7 

chief differenpe between the StanfordifcrojeGt and others that have ' ^ 
^sed radio for instruction* The intent of many instraictj.qnal radio o • 
*^ograms in mathematics has* been to, illustrate the applicability oT 

- ( ^ ^ / ° " 

mathematics to everyday, life , or to present enjoyable stories i^ith 
\5iathemat.ical content that* t^e writers hope will stimulate interest 
in mathematics. We have found to ; date no discussion Jn the 
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research literature of ways to 'organize eurriculuift materials for 

■■ - A- " 

systematic instruct icin by ra'dib v <i « • 

• . • 

/ The closest parallel to our efforts is* the TV program Sesam^ 
*■ " , « 

Street, and Me have learhed much from the work of the Children's 
Television WorKsiiop (CTW)* However, Sesame Street 'differs -frgm our 
radio' progranja in %hree important ways^ First, of course, is the 
availabilj|ty of the visual, compdnent provided by TV. Second, Sesame 
street ois forced to capture its audience, and the potent ial^ audience 
is quite a sophisticated one; Therefore, the program must employ 
sophisticated techniques for attracting and maintaining the attention 
df the children. 'The children we work with have no choice about 
listening tb ouHi-program, but their alternative is listening to the 

- - . -a 

' teacher-^ MorepVer, although they are famili^ with radij.o programs, it 
is unlikel'y thSt ariy-of them has heard a program written specifically 
for childrenl TJius,, although we would like. children to enjoy' the radi^ 

lessons, we aon% Jfiave the same requi'rerients for attention-getting* 

' ' ' ^ a' V ■ ' ' \ 

Tbe Jthird and perhaps most important difference between Sesamei 
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Street and our project is our goal 6f providing sequential ins-truction 
Sesam^ S.treet programs are written so that understanding one segment 
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oes not deperx^ ori having vij&wed a previous one. - In 'contrast, we are i | 
designing an insjtructional program that explicitly uses earlier le^sson^ 
as prerequisites- for laJfe^r -ones!** I "plan to /discuss at some length our-L 
present ideas .about the developmen|r, tryout, ^nd i^evision of ctfrriculum, 
but fir^t^ let me , describe 'more generally what weVe doing and where \ 
w4Ve doing it. >^ / . • \ 

- The project i's located in Nicaragua, in the Department of Masayal 
near the capj.tal city of Managua. The department has one large and 



r. 



several Small municipalities • Roughly two-thirds of the primary 
school population of 18,000 attends school in t^;iese ur barf areas/ The. 
^ — remainder attend rural schools, whic^i, perhaps because of the sitiali » 
^size of the department; do not seem tb be substantially different from 
the urb^ schools,. Approximately 37 percent of the urban primary 
school population is in first grade, and this fi«gure rises to 4-6 " 

'percent for the ruif^al school populafeiqqi# The ages of a raadomly- 

, ^' ■ ' > ' 

selected sample -Qf 874;f irst-gra'de students range from 5 to 14 years., 

\with a mean- age of 8.2 for urban students and 8»5 for .rural: students* 

-• ^ . • ^ . ..^'^ 

The schools of Masaya have^ many of the typical characteristics^^ of 

" ■ '* ■ . '& 

■) ^ • I 3 ■ 

primary schools in developing countries — high dropput .and repetiition " 
rates, a wiGe spread of age levels in eaph grade,, and ■ rural VsQhoo|L 
attendance refcords that are related to farming acti^vities* 

^ The project is administrat-ively part of the Nicaraguan 
' Ministrx,^pf Education, in a newly forped. division for, res^earch atid - 
evaluation* About tenr years ago the Ministry partial pate da in a Joint 
project of the Central American ^countries to write n^w primary 'school 
'^textbooks. Following that\e£fort^, Minlstjry personnel ukdertpolc a 
thorough revision, of the primary school Gurriculum- One of the', 
Nicaraguan a'uthors of the mathematics text %eries , ^rs * Vitalia Vrooma 
^subsequently supervised the mathematics curriculum revision effort for 

' ■ ' " ■ , ■ * ; ^ ^- ^ 

the Ministry* She ds now tlicaraguan director of oyr project* 
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The NicaragU&n government has, from„ the outset, \been 

■ t « * • ' .■ 

enthiisiastic about the project, anc| has provided personnel, office 

. spac6,(^^d furnitui^e through the Minjrstry budget* On a day-to-day 

basis 'oar closest contact fs with the School Inspector for the 

» > a . ■ ; ' 

3 ■ . ^ 

•Department of Masaya* He has been extremely cooperative, arranging 



access to* schools for both testing and radio lessons, and sup{)l,ying 

> ■ - / 

us with whatever ' data, he has available* 

•The'project of Cice ^opened in Masaya ir^/julyj 1974, andjwe began 
.work\n schools in the latter part of the ye^* *The *Nicaragu^]i school 
y^ar extends from February to November* ,m October, 1974;^ near the end 
of the sch^l year,,, we ^administered a E#»oJect-de3igned achievement test 

to approximately '1200 first-grade students* We began' a pilot 

*^ • // ' ■ 

* // 

mathematics program, in 16 first-grade classrooms at the be^rining of 

// , ' ^ - 

// ■ ^ 

.the school year this past F§bmary, using tape recorders to' simulate the 
^ ' • // ■ ■ ■ < , • . 

presentation of recorded ramo^ lessons • 

* // ■ • . , ^ 

The project a«siraies responsibility for all of th# mathematics 

ins'trudtion children ^ceive* Each daily lesson consists Of a twenty- 
minute radio pr^sen^l^tion , followed by approximately twenty minutes 
of teacher-diVeqt^ed activities* No textbooks are used (most of the 
claasrooms dp mot have any) and the amount of prints material 
distributed^y t^he project is limltedjbo one page /pef, student per. day* 
Host frequently the supplementary papen is in the/ form of a .student 



workshe/t, which is used during the broadcast at / tlj^ direction of the 




instructional i:)rpgram* • WgrksHe^ts ar^ prirjfced ^nd distribu^^^ by 
the/project ,' which also ocqasionally supplier other materials, such 
rulers printed on cardboard,. Teach^V*s ^are asked to provide , 
^dditipnal dne^rpensive materials such as bottle caps, sticks, or ^ 
numeral cards* ^ , - * ' 

During the, radio lesson, children are<^ asked to respond orally, 
physically , . and iri writing, and they do ^o from 40 to 60 times in each 
twenty-minute lesson*. Oral reipbnse»s include answers to ^ithmetic 
exercises and other questions asked by radio characters, and singing* 

■ t ■ 

IS* ■ ■ 
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Among the physical responses are games and exercises, working with 
concrete materials-, and pointing to pictures or ^numbers on the 
worksheet*' Written responses are almost all on the worksheet, although 
we ^re experimenting with having students use their own notebooks* 

The project provides direction to teachers by^ means of a 
guide that accompanies eaph 'lesson.* The teacher plays a limited role 
during the broadcast portion of tlie lesson, mostly helping thp slower, 
children with written work* After the broadcast she presents the * : 

remainder of the project lesson, which has been specified in the guide* 

<*',"/ -. ' 

Teachers use the guide in different ways; some follow it^clo*sely, 

^ V ^ ' • * ' . ' • ' 

often reading portions of it to the class, while 'others use- it 

as a source 'Of suggestions for a lessorr they design themselves* 

For the first iut>nth of the present school .year we .provided 

weekly teacher training session;^* Since then the teachers have met' 

- ■ ( 

once every six weeks* Ea-eh teacher siees a project stafjT member at . 

least once a week when lesson materials are delivered, and thus has* - 

a regular" opportunity to ask questions* and register complaints* J; 

The te^qhers this\y;ear are coopi^ting. well with the program, ana 

have been for the most part accepting and eve^ enthusi^astic* 

^ Our experimental classrooms are distributed among urban and 
■- ' f . ' • . 

rural schools* Some of ^ the classrooms have only first-grade students, 

others have students at two or three grade levels* Although, all of. 

the teachers participating during the present pilot testing ph5.se are 

doing so voluntarily , we attempted to enlist teachers with differing 

leyels of experience -and competence* ^ ^. 

Student worksheets are collected from all sixteen classrooms, 

and^they are used as a source of performance dat^* In|addition, frl 



six claasrdoms the mathematics lesson is observed daily by project 
staff membe^rs, who complete rating sheets covering both general aspects 
of the lesson and specific questions pose(J by the lesson developers. 
This system of observation provides immediate feedback to the curriculum 
specialists and radio script writers and allows for much informal 
experimentation with teaching techniques* .." ' » ' 

V 

* ^ In order to obtain systematic measures of stud'^Snt progress' 
designed tests ,that were presented weekly ciurihg the" regular radiro 
lesson. We deliberately disguised th^ tests (calling them . r>^iews) 
Ipecause we thouglit. teadhers might either resent the, evaluation efforts , 
or help the children to do well* The tests turned opt to be almost 
useless fpr evaluation purposes, for another reason entirely. The 
level of cooperative answering in the classroom was so high that we 
were unable to obtain statistically reliable information from the 
analysis- of any worksheet data, including the tests* There is 

-sufficient variability in mean scores to indicate the relative diffict|lty 

,A ■ 

of exercise types, but we are unable to reliably, measure individual 
student progress or to" estimat'e group achieveipent levels* 

g 

We have since instituted weekly paper-and-pencil tests, which 
are proving vto' much more useful* Th'e tests are administered by ^tafi*' 
J Members in a^tandard testing situation, with strenous efforts made to 
reduce copying and teacher interference* By using a matrix-sampling . 
design, in which not all students work^a^l exercises, we are able to 
obtain information on 50 items each week. Th-p population of students 
and the universe of 50 items are both divided into five groups, and 
each studerJt takes a test of ten items. Tests ^are hand scored ancj the 
results are available almost immediately. 
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^Th^ results of cl^ssROom observations, examination of worksheets 

■ ■ ^ ; : "^^^ . \ . . 

and performance data from weelil*y tests are beings used develop guidelines ^ 
for lesson revision* According fco. our' present schedule, we wi^l 
broadcast first-grade lessons (partly revised) during the 1976 ^chool 
.Q^^^-^^^i using the facilities of a local radio station* -The full ye^r^ * • 
. lessons, about 150 of them, will be broadcast to fifty classrooms. 
Initial development and pilot testing of second-grade lessons, wiir 

pl?oceed simultaneously, using the same level of observation -and data 

• . ' ^ ■> • 

collection: as was used for first grade* . \ 

l*or pach grade level, the evaUtiation conducted during the 

' ^ - •! . ■ 

pilot, testing year will be almost exclusively forfiative^ focusing 

attention on -student. at taininent of the project's instructional goals* 

During the next year, when lessons are delivered by radio, project v 



evaiuation efforts* will be more summative in ch^^p^rcter * Classes 



will be randomly assigned to treatments (control and experimental 
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and we will attempt to assess thj^s effect of the radio i^nstVuctional 
program in comparison with traditional ^instruction * Since project 
lessons are basecj on the mathematics curriculum de'signed by. the 

Nicaraguan Ministry of Education, both experimentajL and control 

• ' \ ; ,, ■ 

classes can , be e:kpected to have ^studied . rou^ly the same material. . 

during tjie school year, allowing for a comparison of mathematics 

achievement of the/two groups* 

A3 an additional method ^of <5omparing achievement, the project 

will examine teacher evaluations of student performance (which are 

uJ^ally rbased on a teac^er-conatructed year-end test) and compare f 

repetition rates due to failure in ma'^hematics for control and"* 

experinle\ital students* A more broadly based examination of dropout 
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f*ates is also plannecj, as a ^comporient, of anvahaiysis of the eoonomic 
consequences of the use of ra^io fo;;^ instruction in this setting.* * 
I Will lekve further discussion of these general, aspects oP 
the project to the question period and turn now to a more \letailera 

examination of the process of curriculum development and revision! 

• ' . , • • • v*^ 

s . Our approach to curriculum development reflects the long 
hfstory of . research in computer-assi^,ted instruction (CAI) that ' 
has Seen- the main fdcils of Institute activity.' under the ^^rection of 
Patrick Suppes. .Our Cj^ work influences out* point^of view about the 
structure of radio lessons in several ways* First,- we think that the 
high lavel *of responding characteristic of a student's interaction with 
^he computer^ is both engaging and motivating, and we have sought; to 
design radio lesspns tha^t- call forth a similar high leveiji ,of st^Snt 
activity* ^ * • - ' ' 

Second, we have had sjuccess with lesson formats that provide 
a variety of exercise ;type's during a. single lesson (find there is 
support in the r^sQarch literature for^ the effectiveness of this mode 

• of practice) * We ther*efore construct each radio lesson as a series 

independent Segments of dif ferent -character , rather than devoting 
.each lesson to a single topic* .We try t,(f buiid into the lessens 
, variety in both topics and respronse modes* 

Oun CAI experJLence has also influenced' our conception of th4 
Structure of the cuf^riculurif* . We jj^ave foijpd it useful to view the 

• cii'ficulum content as partitioned into separate topics (which we call 
* straftds) , with the development of each strand described independently 

oT thQ othelr's, even though the strands are of cour.se relate^* 

For dri^l-knd^practice' programs i'n elementary 'mathema'ticdL we 

9 • * • 



further partition a strand into equivalence Glasses of exercises, each • 

of wlfich is defined in terms of structural aspects of the exercises 

■ - * • ' ■ / • . 

it contains* (For example, all vert ical' 'addition problems ^with twa ^ 

addends and^sdm' less tha^i 10 mig^t 'Constitute a^ single equivalence class*) 

• ■ - • y • 

, For our present project, which provides ^.nstruction as w^^Ll as . 

practice, we iiave modified this structure, replacing ^tt*e non-overlapping 
■ equivalence classes by sets of nested instructional classes* Coritinuing 
■ with our vertj.5al addition example, the first clas^ in a set might 

■- / / ' ' . ■ ■ • 

contain exercises with sums up-to four, in the next .class the limit^ 
would-be extended to five', and so -on* At some point, as the upper limit 

' increases, the earlier "exercises (sums to four) will no longer* bQ 

f 

included for instructipn (although those exercises. will be available 
for review) and the limits for the next instruptional class \fiill be. 
.truncated* at 'the lower end*. Sets of classes of t=b4st^e are jdefined 
fo^'^each topic within^ a strand, and each class specifies^he mathematical 

. o , . 

content of a lesson'^ segment * ^ ^ ^ 

We have worked with this* method of organizing the curriculum 

'"•)•?• * ^ ^ ' ' ' 

long enough to know tha^ we can apply it- to construct^g radio 
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lessons* In order^ to further systematize our conception of the process 

of -curriculum development and revision, we propose the-_f§]jlowing model, 

which embodies the lesson structure 1 have just described* 

We view lesson -devel^opment as based oa a group of factors : 

of increasing levels of specificity each of which can be parameterized* 

The initial curriculum design entails choosing initial values of the 

parameters, and the revision task is tTiat oT "chobsih^^^ 

values '"'to 'change and how-to change them* The model we propose has 

^ }^ *^ ■ 

■ " * ' , ' ^-.^ 

irive levels, shown schematically in Figure 1* 



Mathematicai Content^^J ' , 




1^ Entertainment - Content J 



I Format of. Lessbns I 




Cpnstitution of Lesson Segments 



J 



I^Single Exercises 



] 



Figurp 1; Model 'Of curriculum development, 
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First-, let. me ^ay somethingi about the ''separation of maj:hematic^l 
content aind entertainment^ content* At issu^is a fundamental 'question 
that I'll phrase somewhat flippantly; Dp we consider entertainment tk> be/ 
the adgtlng on tj^he pilj. or the frosting on t-he ca1ce? Many people seem 
to feeX that the pill of mathematics must be coated to make it palatable* 
Our iexperience to date with radio lessons, which confirms our earlier * 
CAI work, is just the^ opposite • Wh^n young children, .are given the 
opportunity; to- Respond' actively , .they give every appearance of being 
attentive to and inter.ested' in mathematical tasks • 

Bas^icaiiy, we view the entertainment as providing a* change of 
pace--a chance i:o exercise 6r sing or laugh» We do not feel tha.V ; • • 
there must be a clear separation between entertainment and instruction 
— we often present mathematics entertainingly, anti many games, songs. 



experience that we can present unembellished mathematical, work ai>^ keep 



jokes and-stpries have mathematical contenfe'» However, we know from* 

. ■ - y 

the attention of^ the children. • y . _ 

; * \te.^h6ve not yet had much; success with using stories, either 
for entertainment or instruction, and we're not sure why. The. children 
clearly prefer act ivities-j whether mathematical or not, to listening 
to stories. Since we think children generally like stories, we expect 
that we have not yet tuned into their lives enough hp learn what 
intere3ts and attracts them. In any case we would probabjy not use 
the kind of leisurely ^mathematical story often presented in radio 
mathematics lessons; such stories ask the children^ to respond five or 
ten times in the course of a 20-minute lesson. Our lessons are much 

faster paced. Typically, first graders listening to radio lessons are 

* <^ . ■ 

responding to 30 or 40 exercises in a comparable time period. 
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Turning, back to the giodel, let's consider the most general 
lev,el, mat'hematical content*. The appropriate parameters are (a) 
*^the' Scope of topics (which instructiona-1 classes t^ ^jiclude) , 
(b) the instructional sequence within 'each topic Chow- to define / 



(c) the balance 'among topics (wha^ proportion of instructional time is 



the instrflbtiona-l classes and what order they should appe^ in) , and 

opics (v 

allotted to each topic) • J ' . , \J 

^ ^^-^ ^ d 

' ^ r • 

Jn our present situation the? scope 'of tqpics is delimited by 

the specif icsftions of th^ Nicaraguan curriculum guide* For two reasons, 

this is" not a .constraint ♦ Fir&t, there is great commonality i^ primary 

school mathematics curriulums ar/)und the wdrld, and" the revised 

Nicaraguan curriculum i^s very similar to what might be Specified / 

any^where, including the United States- Second, the Nicar^uan 

curriculum gui'de follows the trend in the United States and' elsewhere 

towards broadening the scope of the curriculum, and actually contains 

more topics th^n we want to teach at the first-grade levels " 
» * 

I'd like to add a remark about this second point* In the United 
states, at least until ve^jf recently when there seems to be a move to 
'return to fundamentals', thf tendency has been to increase the 
variety gf topics taught^, with the expectation that exposure to many 
topics will increase children's flexibility in understanding .and using 
aritSmetic- The^oponents of this 'Position have either not attended 
to the concomitant necessity to reduce practice on each topic, or have 
assumed that smaller amounts of practice' with many types of exercises 
will produce at least the same degree of computational and conceptual 
competence 'as more pradticewith fewer types of exercises* 

^We're not ^ure this is the case* We prefer to define a 



9„ • ■> i?^ 
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relatively limited set^of instructional objectives thaf'ls^present the 
skills that the staff — Nicaraguan ah,d American— thinks all c^^ldren 
shoulcy acquire in first grade ♦ For the first-grade Curriculum how 
b\ing developed there"" are 23 such minimal objectives, .Srawn' from five 

ranUa-'-number ♦on(|epts; addition', subtraction, measurement , and 
applik^gi^ions* Another 17 advanced obje'ctives. co^er topics i^esented 
fof* enrichment and for the more able students* , * * 

For each objective we develap a teaching ^qt^ence — that is^ 



we define the set 0"f instructional classes expect will/ lead 



to student attainment of the objective* The teaching classes may be . 

quite different from the' terminal performance expected* For example, 

the first instructional class for vertical addition teaches the eihilclren' 

tc7 draw the appropriate number of circles next to a numeral* The next \ 

class teaches 'them to draw circles next to each addend, count the 

circles, and write the appropriate numeral below the line* Then, the 

children are instructed to u^e this algorittim for finding sums, which 

they do until, they have, cqmmitted the basic combinations bo.^^emory* 

' ■ Among the quantitative >^^isions that ra'ust be made iji defining 

the appropriate instructional classes are the ^ize of the increrftental 

steps used to define nested classes, the range of exercises in a^ class 

(that is, where to truncate at the loiver end), arid the ordering of 

related topics id. thin a strand* Two further decisions must be made; 

how to mesh' topics from different strands, and hoxv to allocate 

* i 

instructional time to different strands and topics within strands* 

0 

Initially we make these quantitative decisions using the intuition and 
experience of both Nicaraguan. and American sta^f members* A major 
goal of our project is to develop systematic ways of revising these 

■ ' . . i 

13 
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^ initial /decisioAs on the basis of pilo^ testing -of^Iessons* . " ' 

• ') ' Returning to the model, the pjjSrameters relevant, for eritertaintafent 

content ^are, (a) thfe^proportion of tpme spent on entertainment,, and (b) 

^ » - * * ^ I * ' ' ' J 

•^Uhe' frequehcy of use or eaeh type 'af - entertainment segment ♦ presofiilb 



/ 



;we have successfully 'used songs ar/d physic&l ga^q^, apd we ar 



e 
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experi^eutiri^ with the us^ of jokfes, riddles.,-|3ingles , guessingl games 
and other short episodes that arre not in stoiw form* 'Some of tile songs 

' A / ' If ^ * i 

dre about" ma thetnatics 'aod almogt all of thei^jr ^re written arfd recrorded * 

^/ > 

. specifically for the prpject nys^aff memb^'s and local 'fausiciaiis* 

t> r I ' 

We are still activeW "experimenting. with types of entertainment* , 

I / • ' ft * 

Each, lesson usually ri'^s at Ipast one song/ and one physical game* Beyond 
that I cannot .provide any gJneral^ principles , primaj:ily because oyr 
experience has dif ferediso /^trongly from our expectations* We assumed 
that children would enjoy itorids v ancj that these wouldU-eeQstitute the 
major type of entprtaintiferit we |^ould use* It took %s quite a while to 
acknowledge that we were ln?bng|(at first we made many changes^ in the 
format and content of the storaes) and now, halfway through, the school 

■■•II' ii? * 

year, we are substantiality reyising our approach to providing 
entertairiment * 

Next we'll lookf at»the parameters that describe the *format 
of a^single lesson- Tlrjese are (a)- the totalvnumBer of segments in 
a lesson . (during and after the l;roadcast), (b) the length of individual 
segment^, (c) how many segments of each'type,, (d) the ordering of n 
segments within the lesson, and (e) the character of transitions* 

Our basic assumption about ^he orciei' of segments within a , 

■ - - 

lesson is — the more variety the better.' Instructional segments can 
differ in contept and in response mode, and we vary both of these <i 
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as- much as p.ossiljie in each Xesson* We also avoid having two 
successive segments of the same type twith , respect to.qontent and 
response mode)* We might, for example fallow, an oral addition 



,ion I 



segment with^an oral subtraction segment p or a vrritten adtiition'- 




^,;3egment, but not with another oral adtlifcton segment* . V 

Experience has led us^ to de\el<5p certain constrain\ts on what > 
otherwise might b^ an almost random order of segments* First, we find 
that' materials distributed to children for use during the brgadpast 
cause less distraction if xhey are used righli away; when children )aave 
sticks or bottle caps on tneir des^s they are less likely bo' fOQl<. 

s ' ' ' I ! ' ■ . • " 

around witja them if they have alreac^ had a chance to Use them* ^ 
^^erefor^, ^"n general we use materials at th6""beginning of the lesson-*^ 
\ Tt^ student worksl^eets are also entici'ng* /Onpe students have 



starred using them,, thay continue to,,drav^ or work exercises unless' 
their attention is thoroughly div.,erted# So, all worl^heet activitiei^ ^ 
go at the end of the ra^io lesson, interr>uptpd''only by songs or 
physical ^ames. . . . ' ' \ 

At^present we ^use. from six to ten ^instructional -segments a^d-^ 
two to fpur* entertainment segments ♦ TypiQ^ly, two or fehr*.ee df the 
instructional segments are taught by the; teacher, th^ remainder by the 
radio *i \^ , *• . • , 

1 could ^(^ipl'ete a description of ,th^ model, giving increasing] 
specif ic details, about 'Segments and exercises ,: but I think by now I've 
given a reasonably clear pjLcture of our type Of approach to lesson 



developi&ent , 



^ I'd like to talk briefly no^ about revi.sion. Our ideas about 

the revision process are less well formulated than about the initial 
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con's truot ion, of curriil^lam* We tend to use the word revision ambiguously 

to refer to change occiin^ng *at two quite* different times» First, we refe 

to changing a lejssbn that has. been written and^pilot tested* :The lesson 

wiii not be used, again until the following school year, and thus the 

effects of tUe revision are^ot felt until 4 year .later- Hoxvever*, we 

can use the r^ults of- data gathered- for revision on a* much shprten 

time scale * Our production gphedule is set' up - so that we can and do 

U3e results Dfi pilot testing of lessons, to change the plans for future 

lessons d"ur|ng the' same school year ^ " \ ' 

^The^pr*o^luc tidily process starts with^^a final lesson structure in ^ 

thip'form of an putline of lesson segments* Fr^ this the radio script 

and tfii6\ teacl^^r 's guijle are written and tjie worksheet is^'drawn* The 

les^dn is recorded and put oti a t^ssette, the fwritteA. materials are 

mimeographed and all "of these materials are distributed to 'teachers ♦ ; 

> ^ / i ' - /: 

Abput^ one'montli elapses between the time a final- lesson structure is j 

adopted .'and the lesson is tried out- in the classroom* , p 

' > Out of our experience this •year'; we ,.are developing more systeirfatic 

wayfe 6f organizing the revisipn. process, based on our model of curric4tlum 

• ■ • ' ' " • ; \ 

development*^ To date, most '^f our wor^ has concernedLl^he second type'Of^ 
change I described, altering plans for . future lessons^* I 11 descpibe 



two cases in which information Ke gathered influenced f uture^'^lsijirriculum 
development and then indicate K^ow we- hope to make the process more 
systematic* . ^ i ■ * > 

The first example concerns ^d^i^thematical content, which perhaps 
you 'recall,' is the top l^^l of the model I described earlier* The 
parameter involved is ihe rijumber of instructional segments needed to 
teach the GoaCept 'more'^r^ess' as ^a readiness topic for the more. 



advanced topic of ^greater pr». leaser The first type of exercise^;; ' 
typically shows* two sets of objects and students are asked to indic^e 

' . V * ■ ^ ' ' 

.which set has more objects.' ^Grerater and lesser^ exerci^ses ask thd 
studBnt to cofflf^re nuihber3* The curriculum plan called for 20 segments 
(with a total, of 1M ?exercipes). tcf teach 'more or less*' *The fir^t 
time these exercise©, were given, -the performance level on worksheets 
was 98 percent porrect Even given the unreliabilitjr of the worksheet 
data this Was a g^ood indication that most chil*^ren were quite familiar 
with, the concept and classroom observations confirmed this* As,'4. reisuLt 
we C'Ut the humiper of. instructional segments from 20 to "feight,* -( jn a * 
Complete ^revision we will reduce the number of segments to^foUi^'^*) 

The second example concerns the time allowed for resp^^ding 
to each type, of exercise* . £^ch *time we introduce a new type ofi" 
exerciare we' give instructions to the classr*oom observers to not6 the 

. * ■ ^ ■ ■ " ' ii 

response patterns of t?Il^ children. We think that if anyone is-%till 
responding (writing o^ speaking) when the time is up, the time should 



be increased* On the other hand, if everyone has finished responding 
one or mpi^e seconds before time is up, the time^ should be decreiased* 

Generalizing from t^hese examples (and others like them) , we can 

list four steps .in collecting and using information for curriculum 

change • ^ . <» ^ . 

« 1* Decide what type of information must be connected in order 
to make a decision about the need for a change .in a parameter value** 

2* Establish a criterion for the decision to change a parameter 
value* , 

^ 3* Collect the necessary information* • o. 

4* If a change is required, .specify the size and direction of 



the change ♦ ^ . ^ , . 

» * -»« 

^ The first step is the most important, and must be done whj^e 

• the lesson is' being planned, not after the fact* That is, we^need to 
identify tTie types of information that will allow us to make decisions 
about changing parameter values before tl^e lesson is agiven^* We must 
be s0re that prpvisioA has been made for iJOllecting the rOl^vant 
infQrmation**^ In som^e cases the requirement for information willi^af feet' 
the specifications for the lesson, and classroom observers must be told 

^ what to lool^^J^pis^hen the lesson \^ presented*^ In other cases, the o 
need for information will specify the content of the paper and pencil 
te^ts given each week* The presentation of a lesson, then ^ will serve 

\ two pufpos-es , each of which'has been systematically planned: the 
lesson will give instruction, of course, but at the same time the 
. observatios mad^ during its presentaion will provide the data needed 
for revision of the same lesson in the following year and for the 
construction of later lessons the same year* , ' ^ 

■ ; ' ■ ; . • ■ , A ^ 

Why hWe I 'G^hosen to -fealk in such detail about ' curriculum 
development and 'revision? Wail, first, because I can't answer the > 
^ .question everyone is interested Hn — how well are we succeeding in 
teaching children by f'adio* We trhink we are doing well, but at present 
we have only testimonials, no data* We will have preliminary results 
at the end of this, first school year in November, but no experimental 
comparisons/untif|the end of 1976 *>' ^ 

/But second., I have chosen tb talk about curriculum because it 
seem^ to me that it is the most neglected aspect in reports of media- 
projects, especially those carried out in developing countries.* What 
children learn, after all, depends very largely on what and how we 
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teach them* We have a' great deal to learn abbut how tp structure, 
organize, and present didactic material in a way that maximii;^ student 
learning* 'We view our project as a step In that' direction* 
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